Objectives: To examine the predictive value of cognitive coping strategies at pretreatment and the value of changes in these strategies during cognitive-behavioral treatment for aviophobia for long-term therapy results.
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InTROduCTIOn
Individual differences in emotion regulation are associated with well-being, successful functioning and mental health (Aldao et al. 2010; Berking and Wupperman 2012; Rooij et al. 2014) . The broad concept of emotion regulation refers to the conscious and unconscious physiological, behavioral and cognitive processes that modulate emotions to respond appropriately to environmental demands (Thompson 1994) . Within emotion regulation, cognitive coping can be seen as a conscious strategy to deal with (primarily) negative events and stressful situations, and the thoughts related to these situations.
Some cognitive coping strategies seem more adaptive than others, while the use of certain maladaptive cognitive coping strategies has been linked to psychopathology (Aldao et al. 2010; Rooij et al. 2014; Potthoff et al. 2016 ). Strikingly, almost no studies of anxiety problems have been done as to whether psychological interventions may change the use of specific coping strategies, and if so, whether these changes predict subsequent reductions in anxiety. The present study examined whether coping strategies at pretreatment and changes in coping strategies during cognitive-behavioral treatment are predictive of fear of flying at 3-year follow-up in a group of aviophobic patients.
Coping styles and anxiety
Numerous studies have examined the relationship of different coping styles with anxiety. The preferential and predominant use of cognitive coping strategies can be split into two separate styles: an adaptive style inversely associated with anxiety, and a maladaptive style positively associated with anxiety. Primarily cross-sectional studies have shown strong and consistent relationships between catastrophizing, rumination and blaming oneself for what one has experienced and the reporting of anxiety in all age groups and across groups with different cultural backgrounds. To a lesser extent negative relationships have been found between reappraisal, refocusing on pleasant issues and thinking how to handle negative events on the one hand and the reporting of anxiety on the other (Garnefski and Kraaij 2007; Potthoff et al. 2016) .
As the use of a predominantly maladaptive cognitive coping style is more strongly related to psychopathology than is the parsimonious use of an adaptive coping style, it might be more beneficial to focus therapy on improving maladaptive cognitive coping strategies rather than enhancing reappraisal and other adaptive coping strategies (Aldao et al. 2010) . For example, Krijn (2005;  results partially published in Krijn et al. 2007 ) reports significant reduction in the use of maladaptive coping strategies from pretreatment to post-treatment in 35 patients following cognitive behavioral therapy (CBT) for aviophobia, and no changes in the use of adaptive coping strategies; however, she failed to relate these changes to outcome.
Fear of Flying
The present study examined within a group of people with aviophobia the relationship between (changes in) coping style and (changes in) anxiety and avoidance behavior during treatment and at 3-year follow-up. It is estimated that more than a third of all people find flying difficult and distressing. Fear of flying (FOF, aviophobia) is a debilitating disorder affecting 10% -15% of the general population in the western world (Oakes and Bor 2010a; Ekeberg et al. 2014) . Nearly all of these people either avoid flying, or fly with the help of medication, drugs or alcohol. The preferred treatment method is cognitive-behavioral therapy combined with exposure. Acclaimed success rates of therapy range from 67 to 96% (Oakes and Bor 2010b) . People with aviophobia seeking treatment are found to have a dispositional tendency towards maladaptive strategies, including avoidance behavior, to cope with their anxiety (Kraaij et al. 2003) . In general, phobic people try to avoid both actual and cognitive confrontation with their feared object (Pittig et al. 2014; Sadaat et al. 2014) . Cognitive avoidance can be seen as conscious suppression of unwanted thoughts. Such attempts can be counterproductive, leading to increased accessibility of the suppressed thoughts; this then results in hypersensitivity to anxiety-related thoughts and symptoms (Wenzlaff and Wegner 2000) . For the present study, we based our analyses on the aggregated adaptive and maladaptive coping styles mentioned above. We included cognitive avoidance among the maladaptive cognitive coping styles.
Hypotheses
Our first study hypothesis was (a) that participants with aviophobia who use maladaptive strategies more often than adaptive strategies at the start of treatment will profit less from treatment. While cognitive coping strategies refer to personal coping styles, these styles are not rigid and therefore amenable to change by targeted intervention (Garnefski and Kraaij 2007) . So, we further expected (b) that cognitive-behavioral therapy would result in an enhanced use of adaptive coping strategies, and especially a reduced use of maladaptive coping strategies. Finally, we hypothesized (c) that in particular a reduction of the maladaptive coping style during treatment would predict a better long-term therapy outcome.
MeTHOdS
Participants
The sample in this study comprised 59 adults (28 men) with an average age of 42.3 years (S.D. = 11.0, range 20 -61). The present study was part of a longitudinal study on psychophysiological aspects associated with fear of flying (Busscher et al. 2015) . The original study started with 127 participants who had applied for therapy to overcome their aviophobia. Seventeen participants did not complete therapy. Study dropout from the original study was considerable over the course of time (n = 31) and, once excluded from the original study, study-dropouts were no longer required to fill out the Cognitive Emotion Regulation Questionnaire-Flight (CERQ-F). Consequently 79 participants provided CERQ-F data at the end of treatment (T1). Inclusion criteria for the present study were complete data on the CERQ-F at intake (T0), end of treatment (T1) and at 5-month follow-up (T2). Only 59 of the 79 participants attended this optional short-term follow-up (T2). Therefore, another 20 participants were lost for analysis. All 59 completers provided long-term outcome data at T3 (3 years after short-term follow-up).
MATeRIAlS
Visual Analogue Flight Anxiety Scale (VAFAS) (Nousi et al., 2008) . This single-item onetailed scale was used to examine to what extent participants were anxious about flying.
The scale ranges from 0 (No flight anxiety to 10 (Terrified or extreme flight anxiety).
CeRQ-F. The CERQ-F is an adaptation of the 36-item CERQ (Kraaij, Garnefski, & Gerwen, 2003) to measure cognitive coping with flying specifically and was extended by the originators with an additional tenth subscale to assess the use of cognitive avoidance strategies.
This 40 item self-report inventory assesses the following ten conceptually different Likert-type scale ranging from 1 (almost never) to 5 (almost always). The score of a subscale is obtained by adding up the scores of the 4 items belonging to the particular subscale, and it ranges from 4 (never used) to 20 (often used cognitive coping strategy).
The original 36-item CERQ has been used in the study of a wide variety of domains, including depression, anxiety and mental health. Construct validity, reliability, and testretest reliability of the CERQ proved to be good within subgroups of adolescents, adults, elderly people and psychiatric patients. The inventory has been translated into many languages and shows good cross-cultural consistency. The test-retest correlations of the CERQ indicate that cognitive coping strategies are relatively stable over time, although not as stable as personality traits (Garnefski and Kraaij 2007; Potthoff et al. 2016) .
Within the CERQ subscales exists a second order hierarchical structure with two composite subscales (Potthoff et al. 2016) . The second order adaptive coping style scale is the simple straight sum of all 12 items from the subscales of Refocus-Positive, RefocusPlanning and Positive-Reappraisal, and ranges from 12 to 60. The 16-item maladaptive coping style scale is the sum score of all items belonging to the subscales of Self-Blame, Rumination, Catastrophizing and Avoidance, and ranges therefore from 16 to 80. The internal consistency of the adaptive and maladaptive scales in the present study was good, with Cronbach's alpha ranging from .85 to .89 for the adaptive scale and from .85 to .88 for the maladaptive scale. For clarity, when referring to the ten different subscales of the CERQ-F we use the term coping strategies, and when referring to the two second order composite subscales we use the term coping styles.
Treatment
Participants in this study followed a highly standardized treatment program for fear of flying at a specialized institution in The Netherlands. The program started with a diagnostic assessment followed by up to four individual 1-hour cognitive behavioral therapeutic sessions (CBT). Then participants joined a two-day cognitive-behavioral group treatment (CBGT), lasting 20 hours in total. A group consisted of an average of eight participants. The second day of CBGT was focused on exposure and included a guided return flight on a commercial airliner. Information on cognitive emotion regulation and 5 training in coping skills were included in the individual CBT and the group CBGT. Three months after CBGT participants were invited to attend an optional single three-hour follow-up session. Details of the therapeutic protocol have been published elsewhere (Van Gerwen et al. 2006) .
data collection procedure
Coping strategies (CERQ-F) and flight anxiety (VAFAS) were assessed concurrently at three moments in time. Baseline measurements (T0) were integrated into the existing intake before start of treatment. The second assessment (T1) was performed 2 months after baseline, at the end of CBGT. At 5 months after baseline a short-term follow-up assessment (T2) took place during the optional three-hour follow-up session. Three years after short-term follow-up participants furnished long-term effects of therapy (T3) by providing a flight anxiety score (VAFAS) and reporting their number of flights flown within these three years. Email was used to collect this long-term data. CERQ-F data was not collected at T3.
Statistical Analysis
Chi-square tests, independent t-tests and one-way ANOVAs were used to examine baseline (T0) and end of treatment (T1) differences in flight anxiety and coping strategies between completers (i.e. participants with a CERQ-F score at T2) and dropouts (those who did not furnish a CERQ-F score at T2). Treatment effects on VAFAS were assessed with paired samples t-tests. Changes in coping strategies and coping styles between T0, T1 and T2 were assessed with paired samples t-tests.
Multiple regression analyses (MRA) were used to assess the relationship between cognitive coping and long-term treatment effect (T3). Long-term treatment effect was operationalized as the flight anxiety scores three years after short-term follow-up (VAFAS), and number of flights taken in this three-year period. Number of flights was first log (Ln) transformed to obtain a normal distribution. Predictor variables were the scores on the adaptive and maladaptive scales of the CERQ-F at T0, and residualized changes on these scales from baseline to short-term follow-up (T0 -T2). Theoretically, merging separate indicators into composite measures extends the range of scores available and increases power in regression analyses by reducing the number of predictor variables.
Preliminary analyses revealed that the use of specific coping strategies continued to change after therapy (T1) up to short-term follow-up (T2). We therefore used the T2 values instead of the T1 values in the MRA on changes in coping style, because these short-term follow-up coping scores best reflected the coping styles used by participants during the three years after therapy 1 . As anxiety severity and cognitive coping are known to be strongly interrelated, we performed all our analyses with corresponding anxiety scores as covariates in the first step of the analyses. Cognitive coping scores were added in a second step to assess whether they significantly predicted outcome over and above anxiety severity at T0 or changes in anxiety severity between T0 and T2 when appropriate.
Several analyses were performed. To test whether coping styles at baseline were predictive of long-term treatment results, flight anxiety at baseline (VAFAS T0) was entered in the first step of the MRA. The baseline (T0) scores of the adaptive and maladaptive scales were added in a second step. Secondly, we tested whether changes in coping style during treatment until short-term follow-up (T0 -T2) were predictive of changes in flight anxiety from short-term follow-up to three years later (T2 -T3), and in number of flights flown in that period. We calculated residualized change scores and used these throughout the analyses. Changes in flight anxiety during treatment until short-term follow-up (VAFAS T0 -VAFAS T2) were entered in the first step of the MRA and changes in adaptive and maladaptive coping styles during treatment until shortterm follow-up (T0 -T2) in the second step. By doing so results from the second step of the MRA indicate the association of changes in coping styles from baseline to short-term follow-up with maintenance of treatment outcome, over and above changes in flight anxiety from baseline to short-term follow-up.
ReSulTS
drop-out Analyses
Statistical analyses showed no significant differences at baseline on demographic and clinical characteristics between treatment dropouts (n=17), study dropouts (n=51) and completers (n=59). Moreover, there were no systematic differences in flight anxiety scores and CERQ-F scores at baseline (T0), and in flight anxiety and CERQ-F scores at T1 (end of treatment), between participants who provided CERQ-F data at T2 (short-term follow-up) and participants who did not do so (data not presented, but available on request).
Clinical characteristics
Socio-demographic characteristics were in line with data previously published on patients applying for therapy at this treatment facility (Busscher et al. 2010) . Only 7% 5 of the participants had never flown before start of treatment. Of the participants who had flown before, 32% had flown within 12 months of their application for therapy. The majority, however, had not flown for more than two years, while 29% had not flown for more than ten years. The mean time between application for therapy and the last flight was 5.1 years (SD = 8.1). Figure 1 depicts flight anxiety scores at baseline (T0), end of treatment (T1), short-term follow-up (T2) and three years after short-term follow-up (T3).
Cohen's d showed large effect sizes for the reduction in flight anxiety between baseline and all other measurement moments, ranging from 4.0 at short-term follow-up to 2.6 at long-term follow-up. Table 1 shows values for the 10 subscales of the CERQ-F at the different assessment moments. Significant changes were seen over time in adaptive and maladaptive strategies. The maladaptive coping strategies Self-Blame, Rumination, Catastrophizing 
CeRQ-F strategies
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and Avoidance were used significantly less often at the end of treatment (T1) and short-term follow-up (T2) as compared to baseline (T0). The adaptive coping strategies Refocus-Positive and Positive-Reappraisal were used significantly more often at T1 and T2 as compared to T0. Refocus Planning as coping strategy was used significantly more often at T1 than at T0, but the t-test between baseline (T0) and short-term follow-up (T2) was not significant. Effect size statistics showed large effect for 6 out of 10 strategies, with catastrophizing and avoidance paramount, Cohen's d 1.61 and 1.71 respectively.
Participants showed clinically significant improvement in cognitive coping strategies, from pre-treatment scores matching those of dysfunctional populations to posttreatment responses matching those of a normal population. Table 1 also shows values for the adaptive and maladaptive styles at the different assessment moments. Using paired t-tests we found a significant persistent decline in the use of the maladaptive coping style from baseline to T1 and T2. In contrast, for the adaptive scale we found a significant increase from baseline to T1, followed by a significant decrease from T1 to T2. Still, on the adaptive scale participants had a significantly higher score at T2 than at T0. Cohen's d indicated large changes on both scales, with greater changes on the maladaptive than on the adaptive scale.
Adaptive and Maladaptive coping styles
Prediction of outcome by cognitive coping at baseline
Multiple regression analyses were performed to examine whether long-term therapy outcome (T3) could be predicted by coping styles at baseline (T0). The adaptive and maladaptive coping styles at the start of therapy showed no significant relationship with long-term treatment outcome (Tables 2 and 3) .
long-term maintenance of flight anxiety by changes in coping style during treatment
Changes in coping style during treatment until short-term follow-up (T0 -T2) were predictive of changes in flight anxiety from short-term follow-up to three years later (T2 -T3). The additional explained variance in flight anxiety by changes in adaptive and maladaptive coping style over and above changes in flight anxiety (T0 -T2) during treatment was 21%. As shown in Table 2 , this effect was brought about predominantly by changes in maladaptive style. Participants with a greater decrease in the use of the maladaptive coping style reported less increase in flight anxiety from short-term followup to 3 years later than did participants who had less decrease in the maladaptive coping style.
Prediction of number of flights by changes in coping style during treatment
In the three years after therapy (T3), participants flew on average 12.4 flights (SD 12.1).
Only 2 participants did not fly, one participant reported 70 flights in this 3-year period. As shown in Table 3 , the additional explained variance of flights taken by changes in adaptive and maladaptive coping style over changes in flight anxiety was 12%. Participants with a greater increase in the use of the adaptive coping style reported more flights than did participants with less increase in the use of the adaptive coping style. Participants with a greater decrease in the use of the maladaptive coping style flew more often than did participants who had less decrease in the maladaptive coping style during therapy. Table 2 . Prediction of long-term therapy outcome (Flight Anxiety; VAFAS at T3) by adaptive and maladaptive coping styles at baseline (T0), and prediction of long-term maintenance of flight anxiety (VAFAS T2 -VAFAS T3) by changes in adaptive and maladaptive coping styles from baseline (T0) to short-term follow-up (T2).
Beta
SE t p Zero-order correlation
R
R-Square
Flight Anxiety at T3 Baseline (T0)
Step 1 .007 .000
Flight Anxiety (T0)
.007 .275 .051 .960 .007
Step 2
.181 .033
Flight Anxiety (T0) Maintenance of flight anxiety (T2 -T3) Changes in Coping Styles (T0 -T2)
Step 1
.017 .000
Flight Anxiety (T0 -T2)
.017 .150 .113 .910 .017
.461 .214
Flight Anxiety (T0 -T2) Maladaptive (T0 -T2)
.505 .151 3.16 .003 .418 T0 = baseline. T2 = short-term follow-up. T3 = 3 years after short-term follow-up. Table 3 . Prediction of long-term therapy outcome (Number of Flights) by adaptive and maladaptive coping styles at baseline (T0), and by changes in adaptive and maladaptive coping styles from baseline to short-term follow-up (T2).
Beta
SE t p Zero-order correlation
R
R-Square
Number of Flights Baseline (T0)
Step 1 .120 .014
-.120 .089 -.831 .410 -.120
Flight Anxiety (T0) Step 2
.
.193
-.329 .136 -2.05 .046 -.306 T0 = baseline. T2 = 3-month follow-up. T3 = 3 years after short-term follow-up.
dISCuSSIOn
The present study examined, within a relatively large clinical sample of people with aviophobia, the predictive value of using cognitive coping strategies at pre-treatment and of changes in these strategies during treatment for long-term therapy results.
Results indicated that participants were in a long-term process of change, which in the case of maladaptive cognitive coping strategies continued positively after therapy;
this was not the case for adaptive strategies. The use of cognitive coping strategies at baseline was not predictive of therapy outcome. However, a greater increase in the use of adaptive coping strategies, and more importantly, a greater decrease in the use of maladaptive coping strategies during therapy were indicative for less long-term relapse of flight anxiety and more flights flown. The most important significant predictor of maintenance of treatment gains, therefore, was reduced use of a maladaptive coping style over therapy. In general, within anxiety pathologies the use of the maladaptive coping style seems to play a more prominent role in cognitive emotion regulation than does the adaptive coping style (Garnefski and Kraaij 2007; Aldao et al. 2010; Omran 2011; Rooij et al. 2014) . Our findings reinforce the idea that the preponderant presence of a maladaptive coping style might be more detrimental than the relative absence of an adaptive coping style, and that improving maladaptive emotional cognitions during therapy might be more beneficial than improving reappraisal and other adaptive coping strategies.
Maladaptive strategies predominate over adaptive strategies
The beneficial use of generally adaptive strategies might be more context-dependent, and seem to work less well in situations perceived as uncontrollable, as when traveling in an airplane (Cruess et al. 2002; Aldao et al. 2010) . For example, when strapped in a seat during a turbulent flight it might be difficult to attach a positive meaning to the event in terms of personal growth (reappraise), or think about joyful and pleasant issues instead of the actual event (refocus positive). Instead, cognitive avoidance, emphasizing the terror of an experience (catastrophizing) and thinking about the feelings and thoughts associated with the negative event (rumination) might even seem perfectly appropriate in this uncontrollable and frightening situation. The lack of control seems to favour the predominant use of maladaptive strategies. Furthermore, the use of one maladaptive strategy to deal with a negative event evokes the use of other maladaptive strategies.
Rumination without reappraisal will easily lead to catastrophizing and avoidance. This self-reinforcing process favoring maladaptive strategies might override attempts to use more adaptive strategies.
Implications
Because maladaptive cognitive coping and emotion regulation strategies can be seen as transdiagnostic factors associated with various psychopathologies such as anxiety, depression and eating disorders, interventions focusing on these factors may have positive effects across a range of disorders (Aldao et al. 2010) . A myriad of techniques is available (Mennin et al. 2013 ). Most cognitive behavioral therapies are heterogeneous and make use of multiple traditional and newer components such as cognitive reframing, behavioral exposure, behavioral activation, decentering, attention training and acceptance/tolerance.
These therapies can be seen as a blunt instrument that by its heterogeneous nature effectively targets maladaptive coping strategies without concern as to which precise ingredient causes which outcome (Dobson 2013; Hofmann et al. 2013; Mennin et al. 2013) .
Also in the present study it remains unclear to what extent cognitive interventions such as psychoeducation or in vitro exposure or behavioral interventions such as exposure in the form of a guided flight contributed to reductions in catastrophizing, cognitive avoidance, rumination and self-blame. Delineating and empirically evaluating treatment components that critically affect the use of certain maladaptive cognitive coping strategies could help to make treatment programs more parsimonious and effective. More effectively targeting specific maladaptive cognitive coping strategies would be greatly enhanced by a more refined knowledge of the functional relationships between certain therapy ingredients and maladaptive coping strategies.
Strength and limitations
The strength of the present study is its use, within a clinical sample of people with aviophobia, of two entirely different clinically relevant long-term outcome measures: a self-report measure indicating flight anxiety and a behavioral measure indicating flight behavior. Another positive point of the study is its longitudinal design with multiple concurrent assessment moments of coping strategies and flight anxiety. Coping strategies were, however, not assessed at long-term follow-up, thus precluding a cross-lagged panel analysis and formal mediation analysis. Although we could not establish that changes in cognitive coping preceded changes in flight anxiety during active treatment, we did establish that changes in cognitive coping during treatment were predictive for long-term treatment outcome, over and above changes in flight anxiety during treatment. To our knowledge this is the first study to report the predictive values of changes in maladaptive coping strategies during treatment for subsequent clinical change within the anxiety domain. These results warrant future controlled studies with repeated measurements of anxiety and cognitive coping in order to formally test the mediating role of changes in cognitive coping.
We must also acknowledge some study limitations. The present study was conducted at a specialized treatment facility, not a research facility. Participants were highly anxious aviophobics who applied for treatment, and paid for their treatment. This setting limited research and assessment options considerable. Consequently, follow-up assessment was restricted to flight anxiety and flight behavior. The present study did not include a control condition, but the considerable changes in flight anxiety and cognitive coping during treatment make it unlikely that these changes in a sample with protracted complaints are the results of passage of time or repeated testing. Participants in the present study followed CBT with cognitive therapy preceding behavioral components, including two exposure flights. Although appealing from a theoretical perspective, the congruent changes in cognitive coping strategies and flight anxiety during treatment do not necessarily imply a causal relationship. Other mechanisms of change, like exposure, could have led to anxiety reductions and consecutive changes in the use of coping strategies. Recently it has been proposed that consolidation of treatment progress could benefit from postexposure cognitive interventions, instead of pre-exposure cognitive therapy (Craske et al. 2014; Busscher et al. 2015) . Randomized controlled trials are needed to test this assumption.
Another study limitation is that flight behavior is not only contingent on fear of flying but is also influenced by financial aspects as well as work, family and peer pressure. True as this may be, the clinically important aspect here is that participants, who did not fly in years before therapy, flew on average 12 flights in the three years after therapy. Finally, study attrition may limit generalizability of study findings, although there were no significant differences in baseline characteristics between completers and dropouts.
COnCluSIOn
Diminishing the use of self-blame, rumination, catastrophizing and avoidance as coping strategies might be a key mechanism of change for people with aviophobia. Multiple coping strategies are used simultaneously, and a cognitive coping strategy that is appropriate in one situation might be less useful in another situation (Doron et al. 2013) . The context of the situation may dictate which coping strategies could best be used, while a flexible use of several strategies dependent on the context could be most useful. The beneficial use of generally adaptive strategies seems to work less well in situations that are perceived as uncontrollable, such as traveling in an airplane (Cruess et al. 2002; Aldao et al. 2010) .
Cognitive interventions for aviophobia should therefore primarily target the maladaptive coping strategies.
